Synthesis of hydrophilic intra-articular microspheres conjugated to ibuprofen and evaluation of anti-inflammatory activity on articular explants.
The main limitation of current microspheres for intra-articular delivery of non-steroidal anti-inflammatory drugs (NSAIDs) is a significant initial burst release, which prevents a long-term drug delivery. In order to get a sustained delivery of NSAIDs without burst, hydrogel degradable microspheres were prepared by co-polymerization of a methacrylic derivative of ibuprofen with oligo(ethylene-glycol) methacrylate and poly(PLGA-PEG) dimethacrylate as degradable crosslinker. Microspheres (40-100 μm) gave a low yield of ibuprofen release in saline buffer (≈2% after 3 months). Mass spectrometry analysis confirmed that intact ibuprofen was regenerated indicating that ester hydrolysis occurred at the carboxylic acid position of ibuprofen. Dialysis of release medium followed by alkaline hydrolysis show that in saline buffer ester hydrolysis occurred at other positions in the polymer matrix leading to the release of water-soluble polymers (>6-8000 Da) conjugated with ibuprofen showing that degradation and drug release are simultaneous. By considering the free and conjugated ibuprofen, 13% of the drug is released in 3 months. In vitro, ibuprofen-loaded MS inhibited the synthesis of prostaglandin E2 in articular cartilage and capsule explants challenged with lipopolysaccharides. Covalent attachment of ibuprofen to PEG-hydrogel MS suppresses the burst release and allows a slow drug delivery for months and the cyclooxygenase-inhibition property of regenerated ibuprofen is preserved.